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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the flattening method of the layer insulation film in a semiconductor device, and 
relates to the manufacture method of the semiconductor device which can carry out flattening of the layer insulation film to the 
slurry for polish used for grinding the layer insulation film which consists of an organic system resin in detail good using this. 
[0002] 

[Description of the Prior Art] With the wiring technology in a semiconductor device, it is progressing towards detailed-izing and 
multilayering increasingly in connection with the densification of a device. However, high integration may become the factor 
which reduces the reliability of wiring. That is. it. is because the process tolerance of the wiring which the level difference of a 
layer insulation film becomes it is large and steep, and is formed on it of progress of detailed-izing of wiring and multilayering, 
and reliability fall. From fear of a fall of such reliability, offer of the technology which cannot perform the extensive improvement 
of the level difference covering nature of alurninum wiring, therefore raises the flat nature of a layer insulation film was called for 
by the former. 

[0003] From such a background, various insulator layer formation technology and flattening technology have been developed 
from before, however, in such a Prior art, if this is applied to the multilayered detailed-izing and wiring layer, when the flat nature 
wants a wiring interval for a latus case or "**" occurs on the layer insulation film during wiring, the new problem that it is alike 
between wiring, set and a faulty connection arises etc. will arise Moreover, apart from such insulator layer formation technology 
or its flattening technology, in recent years, the mechanochemical-polishing technology which grinds in a basic solution, using the 
particle of a silicon oxide as flattening technology is offered, and it carries out in part. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in recent years, while detailed-ization of a device rule advances, the 
problem of the capacity delay between layers resulting from a layer insulation film is pointed out, and the need for the reduction in 
the dielectric constant of a layer insulation film is increasing. As a low dielectric constant film, it divides roughly and there are an 
inorganic system oxide and an organic system resin, an inorganic system oxide — "-- it is indicated by 25thSSDM'93P16r' and 
"collection of 40 th Japan Society of Applied Physics relation union lecture meeting drafts 1 a-ZV -9" — as — TEOS — as the 
source of a fluorine — C2 F6 Or NF3 It adds and the method of forming a SiOF film is proposed. 

[0005] However, membraneous quality deteriorates with the increase in the fluorine content to introduce, and it is known for 
these methods that remarkable hygroscopicity will arise on this film. On the other hand, SiF4 / 02 which contains a fluorine in 
material gas structure for the purpose of membraneous stabilization as indicated by "collection of 40th Japan Society of Applied 
Physics relation union lecture meeting drafts 3 1 p-ZV -1 " Examination which forms a SiOF film is made using system gas. And 
according to such examination, it is SiF4 / 02. It is supposed that the low dielectric constant layer insulation film whose specific 
inductive capacity is about 3.0 can be formed by stabilizing membraneous quality using system gas. 

[0006] However, with an inorganic system oxide, in order to obtain the layer insulation film which has the specific inductive 
capacity not more than this, since there is a limitation, it is necessary to use an organic system resin. As an organic system resin, a 
polyimide system compound, poly tetrapod FURURO ethylene (tradename; Teflon), a polycarbonate system compound, a 
polysiloxane system compound, and a parylene system compound are mentioned as indicated by "the collection of the 54th Japan 
Society of Applied Physics lecture meeting drafts, and 28 p-X -16", for example. 

[0007] however, although the low dielectric constant was obtained as compared with the inorganic system oxide, when the 
mechanochemical-polishing technology mentioned above in flattening of the layer insulation film which consists of this organic 
system resin is applied, generating of the polish blemish according [ the degree of hardness of a ground layer ] to a low well 
silicon oxide particle and the new problem that a particle will be embedded on a layer insulation film will carry out raw [ of the 
organic system resin ] Therefore, moreover, it is easily anxious for the polish technology using a removable abrasive material and 
this removable after polish using the elasticity polish particle applicable to polish of the layer insulation film which consists of an 
organic system resin, this invention was made in view of the aforementioned situation, and the place made into the purpose is to 
offer the suitable slurry for polish for flattening of the layer insulation film by the organic system resin, and the manufacture 
method of the semiconductor device using this. 
[0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly to attain the aforementioned purpose, this invention 
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* * peyson found out the slurry for polish which can grind stably the layer insulation film which consists of an organic system resin, 

and completed this invention. Namely, as for the slurry for polish of this invention, it comes to distribute a water-soluble inorganic 
compound particle in a non- water dispersion medium. As a water- soluble morga n jc mmpmw H particle, the carbonate of a metal 
ion, a sulfate, a nitrate, an ammonium salt, a halogenated compound, a perchlorate, a silicate , a borate, phosphate, AHI acid 
chloride, etc. are mentioned, and these kinds or two sorts or more are used. Moreover, as,a non^water dispersion medium, m ethyl 
alc ohol, ethyl alcoho l, isopr opyl alcohol, etc. are us ed. Although it changes also with the kind of used particle, or kinds of 
dispersion medium as variance to the inside of thelion- water dispersion medium of a water-soluble inorganic compound particle, 
it is desirable from the ability to do polish effectively [ carrying out to 2% - about 20% of the whole by the weight ratio secures 
the fluidity of a slurry etc., and ]. Moreover, as a particle size of the aforementioned particle, an about 200-1000nm thing is used 
as about 10-100nm and a diameter of an aggregated particle as a diameter of a primary particle. 

[0009] The manufacture method of the semiconductor device of this invention on the base which comes to form the level 
difference section in a front face It is the method of carrying out flattening by covering the aforementioned level difference section 
using an organic system resin, forming a layer insulation film on this base, and subsequently grinding this layer insulation film 
using the slurry for polish, as an organic system resin A polyimide, a polytetrafluoroethylene, a polysiloxane, a fluoridation 
silicate, A kind of a fluoridation polyimide, the polymer which has pore, a polycarbonate system polysiloxane, and the parylene 
system compounds, or two sorts or more are used, as the aforementioned slurry for polish It is characterized by using the slurry 
which comes to distribute a water-soluble inorganic compound particle into a non-water dispersion medium. 
[0010] 

[Function] Since it comes to distribute a water-soluble inorganic compound particle in a non-water dispersion medium according 
to the slurry for polish of this invention For example, if a calcium carbonate is used as a water-soluble inorganic compound 
particle, this has only a low degree of hardness compared with inorganic system oxides, such as a silicon oxide Therefore, 
although it is not desirable to use for the polish to the layer insulation film which consists of this inorganic system oxide, since it 
has the degree of hardness high enough compared with the organic system resin, for example, a polyimide, it becomes possible to 
use for polish to the layer insulation film which consists of this polyimide enough. And since the degree of hardness is [ the 
water-soluble inorganic compound particle ] low compared with an inorganic system oxide in this way, un-arranging [ that 
blemishes, such as a scratch, occur on a layer insulation film, or a particle is embedded on it at the time of polish ] is prevented. 
Moreover, since the aforementioned particle is distributed in a non- water dispersion medium, while this particle grinds, it does 
not dissolve into a dispersion medium and, thereby, there is stable polish possible. Furthermore, if it rinses after polish, since the 
aforementioned particle dissolves underwater, generating of the particle in the layer insulation film superiors resulting from this 
particle will be prevented. 

[00 1 1 ] According to the manufacture method of the semiconductor device of this invention, from grinding the layer insulation film 
which consists of an organic system resin using the aforementioned slurry for polish, as mentioned above, prevent un-arranging 
that blemishes, such as a scratch, occur on a layer insulation film, or a particle is embedded on it ], and stable polish is attained, 
and generating of the particle which originates in a polish particle further is also prevented. 
[0012] 

[Example] Hereafter, this invention is explained in detail based on the manufacture method of a semiconductor device. This 
manufacture method is equipped with the process which uses an organic system resin, covers the aforementioned level difference 
section, and forms a layer insulation film on this base on the base which comes to form the level difference section in a front face, 
and the process which carries out flattening by grinding this layer insulation film using the slurry for polish. As the 
aforementioned organic system resin, a kind of a polyimide, a polytetrafluoroethylene, a polysiloxane, a fluoridation silicate, a 
fluoridation polyimide, the polymer that has pore, a polycarbonate system polysiloxane, and the parylene system compounds, or 
two sorts or more are used. Moreover, as the aforementioned slurry for polish, the thing which comes to distribute a water-soluble 
inorganic compound particle is used into the slurry mentioned above, i.e., a non-water dispersion medium. 
[0013] First, it precedes explaining the manufacture method of this invention, and an example of the polish equipment used for 
this invention is explained with reference to drawing 3 . In addition, although the thing of single wafer processing is explained as 
polish equipment here, of course neither about the composition of wafer installation, nor especially the device of operation, it is 
what is limited. It is the wafer with which a sign 1 serves as polish equipment and 2 serves as the base of this invention in 
drawing 3 . Polish equipment 1 comes to have the polish plate 3 for performing polish processing, and the samplejnaintenance 
base 4 holding the wafer 2 used as a ground object. The pad 5 is being fixed to the upper surfa c e by the polish plate 3, and the 
slurry 7 for polish supplied from the slurry supply pipe 6 orTthis pad 5 is pi ling up and flowing on it. Moreover, the axis of 
rotation 8 tor rotating this polish plate 5 is formed in the base oi this polish plate 3,lind ffivTng sources (illustration abbreviation), 
such as a motor, are connected with this axis of rotation 8. 

[0014] The sample maintenance base 4 is the thing of a vacuum-chuck method, and carries out maintenance fixation of the wafer 
2 at the inferior-surface-of-tongue side. Moreover, also on this sample maintenance base 4, the axis of rotation 9 for rotating this 
sample maintenance base 4 is formed in the upper surface, and driving sources (illustration abbreviation), such as a motor, are 
connected with this axis of rotation 9. In addition, the aforementioned polish plate 3 is formed more greatly enough than the 
sample maintenance base 4, and the sample maintenance base 4 is arranged so that it may be arranged above one side of the 
polish plate 3 and the inferior surface of tongue may become parallel to the pad 5 upper surface of the polish plate 3. Moreover, 
the sample maintenance base 4 is connected with the lifting device which is not illustrated, and the wafer 2 fixed to the inferior 
surface of tongue of the sample maintenance base 4 by this is pushed against the pad upper surface by the predetermined pressure. 
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[00 1 5] By such composition, and polish equipment 1 The polish plate 3 and the sample maintenance base 4 are rotated, 
respectively, supplying the slurry 7 for polish on a pad 5 from the slurry supply pipe 6, after fixing a wafer 2 to the sample 
maintenance b^se~4."Wofeover by drop ping the sample maintenance base 4 in the state fur thermore, and pusiiingUhe-iyafer 2 
against the 5th page of a pad, a wafer 2 can "be uniformly ground now by predeteniiinedlruckness. 

[00T6] (The TsTexample) Next, the 1st example using the polish equipment 1 shown in drawing 3 is explained. In this 1st 
example, the wafer 13 which formed the silicon oxide 1 1 on the semiconductor substrate 10 first as shown in drawing 1 (a), and 
formed the aluminum wiring 1 2 on it further, i.e., the base which comes to form a level difference in a front face, was prepared. 
Next, as the level difference which covered the aforementioned aluminum wiring 1 2 on the front face of this base 1 3, and was 
formed in it by this aluminum wiring 1 2 was buried, the organic system resin was applied by the rotation applying method, and 
the layer insulation film 14 which consists of this resin as shown in drawing 1 (b) was formed in ordinary temperature. Here, in 
this example, the polyimide was used as a resin for forming this layer insulation film 14. 

[0017] Subsequently, it fixed to the sample maintenance base 4 of the polish equipment 1 which showed the base 13 in which this 
layer insulation film 14 was formed to drawing 3 , and polish and layer insulation film which carries out flattening and becomes as 
flattening is carried out and it is shown in drawing 1 (c) 14a was formed for the layer insulation film 14 on condition that the 
following. 

Polish conditions The rotational frequency of the polish plate 13; 17 [rpm] 
Rotational frequency of a wafer maintenance base ; 1 7 [rpm] 
Polishing pressure force ; 5.5x103 [Pa] 
Slurry flow rate ; 225 [ml/min] 

It is here and the particle size used methyl alcohol as a dispersion medium as a diameter of ? primary particle as a particle for 
polish as a slurry 7 for polish, using a 200nm calcium-carbonate [CaC03] particle as 50nm and a diameter of an aggregated 
particle. Moreover, as distributed concentration to the inside of the methyl alcohol of a calcium carbonate, it could be 5% by the 
weight ratio. Thus, after grinding, while rinsing the aforementioned base 13 and flushing the slurry, the polish particle (CaC03) 
was dissolved underwater, and it removed from on the base 13. 

[0018] Thus, when the front face of layer insulation film 14a which performed polish and flattening was observed with the optical 
microscope, the embedding of the particle to the inside of a scratch and this layer insulation film 14a was not accepted, but it was 
checked that this layer insulation film 14a has good flat nature. Moreover, when layer insulation film 14a was ground using the 
silicon oxide particle for comparison and the front face was similarly observed apart from this, the embedding of a scratch and a 
particle was observed on the layer insulation film 14a front face which consists of polyimide resin. 

[0019] (The 2nd example) In this 2nd example, the wafer 23 which formed the silicon oxide 21 on the semiconductor substrate 
20 first as shown in drawing 2 (a), and formed the aluminum wiring 22 on it further, i.e., the base which comes to form a level 
difference in a front face, was prepared. Next, as the level difference which covered the aluminum wiring 22, formed the silicon 
oxide 24 by the plasma C VD method, covered this on mis silicon oxide 24 further as shown in drawing 2 (b), and was formed in 
the front face of this base 23 by this aluminum wiring 22 was buried, the organic system resin was applied by the rotation 
applying method, and the layer insulation film 25 which consists of this resin was formed. Here, in this example, this was formed 
by the plasma polymerization method, using poly tetrapod FURURO ethylene (tradename; Teflon) as a resin for forming this layer 
insulation film 25. In addition, the silicon oxide 24 formed on the aluminum wiring 22 is for attaining stabilization of the polish 
and flattening processing which uses as a polish stopper layer and is mentioned later. 

[0020] Subsequently, it fixed to the sample maintenance base 4 of the polish equipment 1 which showed the base 23 in which this 
layer insulation film 25 was formed to drawing 3 , like the case of the 1 st example, and polish and layer insulation film which 
carries out flattening and becomes as flattening is carried out and it is shown in drawing 2 (c) 25a was formed for the layer 
insulation film 25 on condition that the following by using silicon 24 as a polish stopper layer. 
Polish conditions The rotational frequency of the polish plate 13; 17 [rpm] 
Rotational frequency of a wafer maintenance base ; 1 7 [rpm] 
Polishing pressure force ; 5.5x103 [Pa] 
Slurry flow rate ; 200 [ml/min] 

It is here and the particle size used isopropyl alcohol as a dispersion medium as a diameter of a primary particle as a particle for 
polish as a slurry 7 for polish, using a 300nm aluminum-sulfate [aluminum2 3 (S04)] particle as 30nm and a diameter of an 
aggregated particle. Moreover, as distributed concentration to the inside of the isopropyl alcohol of an aluminum sulfate, it could 
be 5% by the weight ratio. 

[0021] Thus, after grinding, while rinsing the aforementioned base 23 and flushing the slurry, the polish particle [aluminum2 3 
(S04)] was dissolved underwater, and it removed from on the base 23. Thus, when the front face of layer insulation film 25a 
which performed polish and flattening was observed with the optical microscope, the embedding of the particle to the inside of a 
scratch and this layer insulation film 25a was not accepted, but it was checked that this layer insulation film 25a has good flat 
nature. 
[0022] 

[Effect of the Invention] As explained above, since the slurry for polish of this invention distributes a water-soluble inorganic 
compound particle in a non- water dispersion medium, it does so the effect which was excellent in the following. Since the 
water-soluble inorganic compound particle has the degree of hardness high enough compared with the organic system resin, it can 
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use' for polish to the layer insulation film which consists of this organic system resin enough. And since the degree of hardness is 
low compared with an inorganic system oxide, a water-soluble inorganic compound particle can prevent un-arranging [ that 
blemishes, such as a scratch, occur on a layer insulation film or a particle is embedded on it at the time of polish ]. Moreover, 
since the aforementioned particle is distributed in a non-water dispersion medium, while this particle grinds, it cannot dissolve 
into a dispersion medium and, thereby, stable polish can be performed. Furthermore, if it rinses after polish, since the 
aforementioned particle dissolves underwater, generating of the particle in the layer insulation film superiors resulting from this 
particle can be prevented. 

[0023] According to the manufacture method of the semiconductor device of this invention, from grinding the layer insulation film 
which consists of an organic system resin using the aforementioned slurry for polish, as mentioned above, it can prevent 
un-arranging [ that blemishes, such as a scratch, occur on a layer insulation film, or a particle is embedded on it ], and stable 
polish can be performed, and generating of the particle which originates in a polish particle further can also be prevented. 


[Translation done.] 
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CLAIMS 


[Claim(s)] 

[Claim 1] The slurry for polish which is a slurry for polish used in case flattening of the layer insulation film of a semiconductor 
device is carried out by polish, and a water-soluble inorganic compound particle is distributed in a non-water dispersion medium, 
and is characterized by the bird clapper. 

[Claim 2] The slurry for polish according to claim 1 to which the aforementioned wat er-soluble inorganic compound particle is 
characterized by the bird clapper from a kind of the carbonate of a metal ion, a sulfate, a nitrate, an ammonium salt, a halogenated 
compound, a perchlorate, a silicate , a borate, phosphate, and the AHI acid chloride, or two sorts or more. 
[Claim 3] The process which uses an organic system resin, covers the aforementioned level difference section, and forms a layer 
insulation film on this base on the base which comes to form the level difference section in a front face. The process which carries 
out flattening by grinding this layer insulation film using the slurry for polish. It is the manufacture method of the semiconductor 
device equipped with the above, and is characterized by using the slurry which comes to distribute a water-soluble inorganic 
compound particle in a non- water dispersion medium as the aforementioned slurry for polish as the aforementioned organic 
system resin using a kind of a polyimide, a polytetrafluoroethylene, a polysiloxane, a fluoridation silicate, a fluoridation polyimide, 
the polymer that has pore, a polycarbonate system polysiloxane, and the parylene system compounds, or two sorts or more. 
[Claim 4] The manufacture method of a semiconductor device according to claim 3 that the aforementioned water-soluble 
inorganic compound particle is characterized by the bird clapper from a kind of the carbonate of a metal ion, a sulfate, a nitrate, an 
ammonium salt, a halogenated compound, a perchlorate, a silicate, a borate, phosphate, and the AHI acid chloride, or two sorts or 
more. 


[Translation done.] 
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CONSTITUTION: This is a slurry for polishing being used when flattening the 
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substrate 13, where a step is made on the surface, such that it covers the step, using an 
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compound fine particles are dispersed in a nonaqueous dispersed solvent is used. 
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CONSTITUTION: This is a slurry for polishing being used when flattening the 
interlayer insulating film of a semiconductor device by polishing, and is 
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